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FOR THE RPE-69 RECGEIVR 
ALIGNMENT 


one of the first evidences of misalignment in a receiver is low over-all gain of the 
receiver. In the RNE-69 Receiver this is evidenced by low meter readings on signals 
which were formerly capable of producing higher meter readings. Due to the tremend- 
cus gain available in the audio system of the RNE-69 Receiver, a misalignment due to 
ices of gain may not be noticed if the condition of the receiver is judged by audio 
output, since it may be possible to turn the volume control to the maximum output 
rositie: ard atill obtain high values of audio output. Misalignment, ‘however, does 
not effect the circuits of the audio amplifier and has solely to do with the inter- 
mediate frequency amplifier and, to some extent, the radio frequency ‘amplifiers. 
Principal among the contributions to low gain is the part which the intermediate 
frequency amplifier plays in providing over-all sensitivity and selectivity of a 
satisfactory order. : 


Misalignment of the radio frequency section (princip»lly that part ‘of the section 

which is made up of the high frequency oscillator) is the control 6f the receiver 

calibration. This also is susceptible to certain outside influences which can cause 
yariations to such a degree that the stated calibration of the receiver is changed to 
other values. However, this effect is not common and usually the calibration of the 
receiver, unless tampered with by inexperienced hands, will remain very close to its 
stated value indefinitely. H 


This loss of gain when occurring in the radio frequency section of the receiver is 
usually due to the fact that the oscillator has been grossly misaligned so thet it 

4s apparent in the frequency calibration of the receiver. In other words, it might 
well be said thet a loss of sensitivity in the receiver ocourring simultaneously with 
a wide-spread condition of off calibration might indicate the fact that the loss of 
gin is caused by miselignment of the radio frequency section of the receiver. 


On the other hand, if the gain of the receiver is low, but the calibration is correct, 
it might be said without hesitation that the most probable cause for the low gain is 
the misalignment of the intermediate frequency amplifiers relative to the trimming 

_ condensers of the intermediate frequency amplifier transformers, 


It is for the purpose of realignment of these intermediate frequency transformers ; 
that the following test procedure is outlined: 


IMPORTANT NOTE: It is essential that the 465 KC intermediate signal 
which is used for realignment of the intermediate frequency amplifier 

je nct set according to any arbitrary calibration onithe test oscil- 
Jator itself, since it has been found that commercial test oscillators 
for service work vary considerably, at least to an extent which will 

not permit proper alignment of a communication type receiver in which 

a quartz crystal is installed. It is therefore better if no test oscil- 
lator is had, since a broadcast station of constant signal strength will 
fucnish adequate test signal for alignment of the intermediate frequency 
amplifier, using the quartz filter for establishing the proper iF fre- 
quoncy as indicated in the following procedure. 


alignunent cf e of the transformers. The location of the three. intermediate fre- 
quency auplifice transformers, Tz; Tq, and T5\is given on Figure 4A of the illus- 
trated sheet avtacned. The two padding condedsers located in each of these trans- 
formers, and accessible through apertures in the top of the shields, can also be seen. 


The moter on the RME~-69 receiver affords an (ei method of indicating the peak 


I.E. AMPLIFIER ADJUSTMENT 


The intermediate frequency amplifiers in the RME-69 Receiver are designed for a fre- 
aot of 465 Ke. Since these receivers are always supplied with a quartz crystal 
f ; it is sssential that the intermediate frequency amplifier transformers be 
accurately aligned with the crystal frequency. Crystals are suppled in frequencies 
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re ee te 


Hiagcoly eb varience fvom tie abeve siated value of intermedinte Frequency DY aN ema”unt 
not gieater than one kilocycle 4465 KC. Rather tuerefore than align the intermediate 
frequency amplifier stages of the PME-69 to a set frequency of 465, it is éssential 
that the alignment be done in conjunction with the quartz filter so that alignment 

of the intermediste frequency amplifier is achieved at the frequency of the filter. 
This is done as follows, and when the process ag herein outlined is followed accur- 
ately, maximum results will be obtained. The use of any other process of a general 
type will produce inferior results. 


The first step in the alignment procedure is to tune in a broadcast station, prefer- 
rably in the low frequency portion of the broadcast band. The signal should be one 
of medium signi a strength so that the R meter indicates a signal level of R9 or 
slightly less,’ If no station of this amplitude is available but a stronger station 
is available, fa reduction in the efficiency of the antenna by the connection of a 
short wire to the antenna post may help to bring the signal strength as indicated 
down to RJ.’ Usually between 550 and 800 KC in most any territory, a station ean be 
received at most any time for this test and adjustment. 


When the station has been chosen, let us assume that its frequency is 700 KC, the next 
step is to slightly dewune the main tuning ‘comtre] so that the frequency reads approx- 
imately 715 or 720 KC. This of course will tune the station out. It does not neces~ 
sarily pave to be the frequency mentioned or the exact frequency of detune, but tre 
general procedure is to tune the main tuning cortrol slightly higher than the chosen 
station so that it may be brought back to resonance by decreasing the scale reading 

o. the band spresd control, This is done merely to provide vernier tuning. 


With the station chosen and resonated on the band spread scale, the crystal filter is 
switched to the series position which is the middle position of the thres available, 
or, in the case of receivers having the revised crystal circuit (Receivers built on or 
after February 1, 1938) set the phasing control "B"to 50% rotation (pointer vertical 
upwards). The band spread scale is then adjusted with respect to the signal so that 
a maximum meter reading is obtained. This procedure is one which requires patience 
and accuracy of adjustment since the receiver is ultra sharp with the crystal filter 
in and there will be one definitely sharp peak indicating crystal resonance. The re- 
ceiver should be tuned to this peak and left on it during all adjustments to be re- 
garding the intermediate frequency amplifier. 


“hen this peak has been tuned to and the meter is at maximum reading, # small stand- 
ard intermediate frequency trimmer tool of the insulated screw-driver type should be 
used, Then the control "E", Figure 2A, should be set so that the condenser it adjusts 
is set at 50% mesh. Then, without particular attention to a course of procedure im 
tuning, any transformer may be adjusted at any particular time, the important factor 
being that they ell be adjusted so that the R meter is brought to and left at a maxi- 
imum meter reading. Usually this adjustment will not require very much turning of the 
adjustment screws. A good procedure to follow is to start with the #L transformer and 
align in sequence #2 and #8. AlL adjystments should be made as before mentioned so 
that the meter reading is maximum. 


It is advisablo from time to time to make sure that the signal is still adjusted to 
peak resonance of the crystal vy slightly varying the adjustment of the band-spread 
sontrol. Whun this procedure has been completed as outlined and all transformers have 
been adjusted and left at maximum metér reading, the intermediate frequency amplifier 
of the receiver is in peak adjustment and the crystal aligned with jt for maximum 
offectiveness in filter action. | \ 

} : 

H 


RME-69 INTERMEDIATE FREQUENCY AMPLIFIER ADJUSTMENT WITH SILENCER INSTALLED 


The generel procedure for alignmgnt of the intermediate frequency amplifier as descri- 
bed above also applics to receivdr in which the LS-l silencer has been installed. Pre- 
liminary adjustment as above des¢ribed should be made with the silencer threshold cen- 
+rol sot at maximum clockwise pogition, of rotation. “hen the I.F. transformers have 
heen aligned as outlined, the silencer transformer may be peaked by turning the band 
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item: va fo band on the rece = ing in and resonating the frequency bang 
around 30 megacycleg so that the receiver is sensitive at that point. Then under 
conditions of automobile ignition interference the silencer control should be set to 
maximum counterclockwise rotation position and the small screw, accessible through 
the hole in the noise rectifier transformer located on the silencer auxiliary chassis, 
should pe adjusted for a minimum response. of the interferefice noise. This insures 
accuratp alignment of the noise amplifying system with that of the intermediate fre- 
quency,{a condition which must necessarily exist for efficient silencer action. 


HRRK AIR 
\ 


The following instructions are for adjustment of erystal phasing in the. ¢rystal filter 


circuit} of receivers built prior to February 1, 1938: i 


fter the intermediate frequency amplifier has been alee as per the in- 
tructions under the article concerning I.F. transformer alignment, a check 
f£ the peasing of the crystal filter should be made. |Tune in a broadcast 
tation, preferraby on the low frequyncy end of Band 1. Then tune the mtin__ 
uning control slightly to the high frequency side ‘of it, say 10 KC or more “~~. 
igher in frequency than the selected station. Then resonate the station 
gain by means of the band spread conttol. Next set the crystal switch to 

‘the series position (Position"S"). Now vary the band spread control as may 

toe required to produce peak reading of the signal on the R ‘peter by reson 

jating with tho crystal resonance peak. ‘ . 


4 ’ 

With this setting ackieved, vary the dial ber 1 slightly 
plightly lower by 5 kilocycles as can be ap: oximated by calipration of 

the dial (one-half division each way, since 4ne division is rdpresentative 
jof 10 KC.) and notice the drop in the R meter’ reading. The drpp so achieved 
‘oy varying the setting of Dial 1. five kilocycles above and belqw the se~ 
lected signal should be productive of an R meter drop of 40 db.\ or greater. 
In other words, if the signal when resonated produces an R meter reading 

of 60 db. on the R moter s@ale, setting the dial Number 1 five Kilocycles 
higher in frequency than the frequency of the signal being used hould 

make the R meter fall to 20 db. or less, Similerly, setting thej dial 
Number 1 five kilocycles lower in frequency than the station usef, the 

R metor should again fall from 60 db. on the stale to 20 db. or jess. 

Should it fail to do this, the phasing condenspr (Cy, Fig. 4A) should be 
adjusted and a test made as just described by kilocycle above and below 
adjustment of Dial 1 until the proper variation jn the R meter is achieved. 


It will be found that the condenser Cy will uspally run at a very low value 
of cupacity, very close to its minimum capacity adjustment. Therefore only 
slight turning of this condenser will be productive of changes which ma~ 
terially affect the attenuation of the crystalfilter. It is usually found 
that this condenser is not requircd to be adjusted since it holds its set- 
ting very well over long periods of time. The procedure just outlined gives 
the proper method for checking the phasing and adjusting when necessary. 


ALIGNMENT OF RADIO FREQUENCY SECTION OF THE RME-69 RECEIVER 


Alignment of the radio frequency section of the receiver will affect principally the 
calibration of the receiver. Within certain limits this of course will also affect 
the sensitivity. A small variation in frequency (up te 2%) will not materially re- 
duce the sensitivity of the receiver although they of course will show up as vari- 
ations in the calibration as indicated by the required setting of the main tuning 
dial indicator. Correction for any variation in cslibration can be made by follow- 
ing the suggestions outlined below. 


Band 1 includes the frequencies between 550 and 1500 KC. Fer baad one there are two 
frequency adjustments for adjusting the indicator to proper calibration. One of 
those, Cg, is adjusted as indicated on Figure 4A through the top of the shield can 
just in the rear of the main tuning condenser assembly. Just in front of this aper~- 
ture and on the mgin tuning condenser assembly is Cy which is used to adjust tho | _-~ 
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frequency for the high frequency end of Band 1. The procedure for this: Put the 
main tuning indicator to a position so that the main tuning condensers are fully 

m shed. The pointer of the main tuning control should then be set at maximum left 
end of scale so thet the pointer falla just below the line above the numbers indi- 
cating the various channels. In this respect it will partially cover the top heif 
of the numerals indicating the different tuning bands on this scale. In other words, 
the line which borders the semi-circular scale at the extreme counter-clockwise po-~ 
sition should rest on the top edge of the pointer as it is turned to maximum 
countereclockwise rotation and the condenser plates are at full mesh, 


Tle next step is to choose a station ora signal of accurately known frequency, 
around 700 KC, and set the main indicator to the frequency of the signal which is 
going to be used for the test. For example: There is a station available with i 
fairly good signal strength or a test oscillator is available which can ACCURATELY 
be set at 700 KO. If the receiver indicator on the main tuning dial is set at 700, 
and the receiver is considerably out of calibration of course the signal will not be 
received. However, leave the indieator at the correct frequency of the signal being 
used for the test and set the band-spread control to 4 reading of 180 on the dial at 
which position it has no meterial effect on the tuning circuits of the receiver and 
permits the calibration of the main tuning dial to indicate accurately the frequency 
of setting. 


Then by means of condenser Cg (Figure 4A) accessible through the trimming hole in 
the oscillator shield can for Band 1, adjust until the signal is brought in with 
the pointer set at the proper frequency. Then choose a signal at about 1200 or 1300 
kilocycles, and set the main tuning dial indicator to the correct frequency for that 
signal and bring the signal in on that setting with trimmer C. It will then be 
necessary to return to the former frequency setting of 700 KC to make sure that the 
variation of C, has not made some slight change in the setting for the lower fre- 
quency calibration point and it may be necessary to readjust C slightly again. 
Thon in order to make certain of the accuracy of both settings return to the fre~ 
quency chosen between 1200 and 1300 KC and if neceasary, slightly readjust Cy again, 
After several checks on wach frequency it will be found that the calibration can be 
made satisfactorily. 


Calibrations on the higher frequency bands are controlled for Bands 2,3,4,5 and 6 by 
the trimers Cy, Ca» Cp, Coy Cy, (Figure 11B) respectively. High side beat is used 
on all frequencies in The REE-69 Receiver which means that all of the condensers 

Crs Cqy Cys Co, Cy, must be set to the lowest capacity setting which will provide a 
beat and Phe proper calibration for the frequencies in the respective bands. Cali- 
bration frequencies used are as follows: ‘ 


Band 2: 2 megacycles and 3 megacycles 

Band 3: 4 megacycles, 5 megacycles, 6 megacycles 

Band 4: 7 megasycles, 9 megacycles, 11 megacyclea, 13 megacycles 
Band 5: 14 mogacycles, 15 megacycles, 17 megacycles 

Band 6; 30 megacycles 


After the calibration has boen made accurately on all of the frequencies, or if the 
receiver has been found &o be accurately set insofar as its ealibration is concerned 
on all frequencies, the trinmors Cy and Cy have a distinct effect upon the RF grid 
circuits for bands 5 and 6 respectively. They are adjusted as follows: With a 
steady incoming signal on between 14 and 15 megacycles and the most effective set- 
ting of the control "D" for signal in that region, and with the antenna connected , 
tho condenser (, is adjusted for maximum meter reading. With these same conditions 
existing on 30 megacycles, with the band switeh not on Band 6 and the antenna cone 
nected, C, is adjusted for maximum response on a given steady signal. All other 
trimming and adjusting ie done manually by means of control "D", Figure 2A, and is 
a variable RF amplifieriind detector grid pedder which can be critically adjusted 
for peak resonance at any frequency it is desired to tune to. 
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It is of inportance to note the setting of the condenser Cy (Figure 4A). This is 
the antenna coupling condenser used when the receiver is .setto Bemit i. It, as well 
as condencer "C" (Figure 4A), should be set to practically its minimum capacity in 
order to provide constant alignment and proper coupling to the antenna when using 
Band 1, Excessive capacity in the condenser Cg will cause misalignment of the YF 
amplifier and hence promiscuous beating of harmonically related broadcast frequen- 
cies to the effect that a number of whistling tones will be received on the high 
frequency end of the broadcast band. When the receiver leaves the factory it is 
set at a very small capacity and should not be set at any other eapacity or mater= 
ial reduction in the efficiency of operation will be produced. 


“henever the receiver is gone over for alignment, it is well re remove the dust 
cover from the condens:r assembly and inspect the permanence of position of the 
rotor plates of the ganged condenser controlled by the knob “D". This is located 
between the two main variable condensers and is located underneath the dust cover 
which is removable by unscrewing the four acorn nuts holding it dow on the condenser 
assembly, Some times the rotors become loosened and misplaced angularly with res~ 
pect to each other. They should always be adjusted so that the rotors are at full 
mesh at the same time. Any slight angular displacement of one rotor with respect 
to the other will materially reduce the sensitivity of the receiver and destroy the 
preselection, thereby reducing the image frequency rejection and also the sensitiv- 
ity, especially on the high frequency bands. 


The padders Cy and Cy (Figure 11B) materially contribute to the image signal re- 
jection on the bands 5 and 6. Special care should therefore be taken in the ad-« 
justment of these condensers when the receiver is aligned, 


ADJUSTMENT OF THE BEAT OSCILLATOR 


The beat oscillator has its frequency adjustable on the panel by means of control 
"C", Figure 2A, This control is normally set for zero beat with the condenser Cu 
set at 50% mesh. If it is found that zero beat does not occur or that the beat os- 
eillator is not beating with the intermediate frequency to produce an audible solid 
beat, it is probably due to the fact that the beat oscillator is tuning to a fre- 
quency other than the intermediate frequency of the receiver. This can be remedied 
by the following procedure: 


Set the Band Switch to position #1, and tune in a broadcast station so that it reads 
miximum on the R meter. With this condition existing, snap on the beat oscillator 
(Switch "I" Figure 2A), or in the case of a receiver with built-in noise suppressor 
the switch "I" is at the left under the headphone jack (See Figures 2A and 2B). 
Then by making certain that the condenser CG, is set to 50% mesh, the condenser Cy 
on the diagrams (Figure 16 and Figure 4A) and located in the beat oscillator com- 
partment juet below Cy (Figure 4A) near the top plate of the chassis in front of the 
beat oscillator tube should be adjusted by means of a screw-driver so that zero beat 
is achieved with the signal tuned in as before mentioned. When this is achieved, 

v riation of the beat oscillator from inimum to maximum mesh will give a total beat 
frequency veriation of 8 kilocycles (+ 4 kilocycles from sero beat). 


NOISE: ITS CAUSES AND A METHOD OF ELIMINATION 


’ operation of a receiver can be caused by several things. Principal among 

are loose elements in a vacuum tube, poor seating of the tube in its respect~ 
ecket, and a loose or broken connection in the circuit wiring of the receiver, 
abnormal position of two circuit components which should be normally isolated 
cach other but due to some cause or ether have become bent into such a position 
*2 occasionally contact amd change the cireuit conditions to am extent which 
od.ces over-all receiver noise. 


‘Ne first trouble of course has an obvious remedy in the replacing of the tubes. 

Tae second also has a simple remedy of making certein that the tubes are well seat- 
ed in their sockets, and this can be done by removing the tube shield caps and press~ 
ang firmly om the bulb until the tube comes te a stop with the base directly against 
the socket material. 
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The wird cox on can be checked by examination and observation. If the connection 
vihich is poor is in a DC circuit it will usually cause e variation in the BO volt 
as can be meusured by a meter and checked with the values herein given for the ; 
voltazes it the various points in the radio frequency and power circuits of the re- 
ceiver. If the effect is not such as to produce a change in the [TC voltages, the 
trouble wil] be more fficult to find, but an outline is given below for a simple 
procedure which will save time and be very thorough in method so that many intermit- 
tent troubles can be loc.ted easily ond quickly. 


The fourth cuuse of the trouble can be loczted in the same fashion as sugrested for 
the inte ttent contact since it in itself is of that type of trouble. before any 
investifation of, the receiver itself is made, the antezna conrections to the receiver 
must be. removed in orver to insure thet they are not causing tre trouble by allowing 
outsine iaterferense to be picked up. 


"hen the antenns leads have been disconnected so that it is mace certain that the | 
noise, if it Still continues, is not being caused by any variation in the entenna cir- 
cuit, 1. general procedure can be carried out which will isolate all four of the types 
of noise described above and localize the source to a point where it will be much 
easier to work on, due to the fact thit the observations and investigations can be con- 
centrated in a small portion of the circuit. 

METHOD: \ : 

Resonate the receiver so that it is all adjusted to peak tune as w ll be evidenced by 
the receiver no itself. Then remove ll of the ‘tube shield caps from the radio 
frequency amplifier, the detector, the two I.F. amplifier tubes, and the 6b7 tube. 
Then by means of a podded tool of some kind~-a rubber stick, or something which will 
net in itself make noise upon contact with the metal parts of the receiver--the re- 
ceiver should be gently tapped in various pr rtsjin order to determine whether or not 
tapping on certain parts of it will cr.use the ngine to occur more r.acily th on 

ot ers. This will «also gite an ida as'to the Localizationiof the source of the noise. 
The tapping should be continued in this place fopnd to be ast effective in the pro~ 
duction of the noise by carrying on the following guccession of tests: 


Take a .1 “fd. paper by-pass condensir with good plein lezdsjon it, snd solder one 
lead to the ground or clip itito the ground of tht chassis of the receiver. Then, 
continuing the tapping of tho place found to be nost proauctive of the noise, connuct 
the other side of the .1 condenser first to the grid cap of the first radio frequency 
amplifier, then to the gria cap of the first detedtor, then the first 1F, then the 
second IF, etc,, until the noise is Stopped. “henjit is placed on a grid cap which 
suddenly Stops the noise, it is indicetive of the fact that the noises is cuused by 
the stage j et anvad of the tube which phen sk artedy stops the noise. For instance, 
there is a loose connestion in the plote circuit of ‘the firstiradio frequency ampli- 
fier tube, and it js found that by tapping the receiver on the mnin condenser cover 
the noise is readily produced and continucd. Ry contjnued tapping of this part of 
the receiver (ven with several of ‘the fingers of the hend) the first grid is by- 
passed to ground by means of a .] “fd. condenser. However, the noise continucs. 

This indicates th>t thy noise is probably not being caused in the grid circuits of the 
radio frequency amplifier tube. The condenser free lead is then connected to the gri¢ 
cap of the first detector tube in which position the noise stops, indicating that the 
trouble is undcubtediy caused just preceding the grid of the radio frequency umpli- 
ficr tube sincu by-passing the grid of the radio frequency amplifier tube to ground 
did not stop the noise. Meee ee 


Anothur condition may be alse caused by the tect that by by-passing the grid of the 

detector tute and the radio frequency tube the) woige was not stopped, but it did step 
when the by-pass was applied to the grid of the finst intermediate frequency empli- 

fier. This indicetes that the difficulty is just pre ceding the first interme. 
frequcney amplificr. However, it dees not necesgarily mean that the loose conne 
or the trouble is in the first detector tube, singe Gt might be esused by a vari ol 
of contuet in some part of the ascillator tube. EW the oscillator tude shield 
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cover should be removed, and the by~pass lead applied to the grid of the heterodyne — 
oscillator between the filter pack and the broadcast band oscillator coil just at 

the rear of the main tuning condenser assembly, and if this stops the trouble, it is 
likely that the noise is being caused in the oscillator circuit. However, in any case, 
the noise“will be localized in the oscillator and first detector circuits. This same 
thing can apply to any part of the receiver. It is merely mentioned here to describe 
the principle involved which is merely @ process of eliminating various parts of the 
circuit until the noise is eliminated, and if it is done step by step the various 
steps can be accounted for as either being free of the cause or as causing the noise 
in themselves. : 


In tris connection, it might also be well to say here that oftentimes such noise is 
caused by variable contact hetween tools on the bench lying near the receiver, es~ 
peciclly if a sheet metal ground plete is used on which to test the instrument -- 
Tt will al: be found that a screw-driver or pair of pliers lying on a. motal ground 
plate on top of a test bench will, when the table is jarred, cause a variable con- 
tact and hence a "staticky" effect in the receiver. Therefore it should be made cer- 
tain that the "steticky" effect or the variable or intermittent noise source is not. 
vested in tools or loose wires which make variable contact with ground potential 
plates or leads when this work is being carried on. 


RECEIVER INOPERATIVE : 
Of course, the first thing to do in case of an inoperative receiver is to check the 
voltages as given in the list in this instruction booklet. 


Another short check vhich can be given immediately upon finding the receiver dea is 
to remove the shield cover from the 637 tube and without touching any metal part with 
the body, apply a finger to the grid cap. It should be made certain that when this 
is done the volume control "H" (Figure 2A) should be turned to the maximum clockwise 
position so that the cudio level is adjusted for maximum output. A squealing tone 
should be received, or, at least, a loud hum showing that the audio system is not at 
fault. This will indicate that the difficulty lies ahead of the audio system, and 
routine test oscillator checks can be made on cach stage by applying the output of 
the ogcillator to the grid caps and noting the results on the level meter of the 
receiver. IMPORTANT: In order to prevent shorting out the AVC system when connect~ 
ing the test oscillator output leads to the various tube grids, insert a .] Wfd con~ 
denser in series with the connection to be placed on the grids for test purposes. 


If accurate signal generctors are had for the testing of these receivers, the follow- 
ing gains can be measured for test purposes: (Meter should be adjusted to zero with 
no signal and antenna should be disconnected.) 100,000 microvolts (or .1 volts) fed 
to the grid of the second intermediate frequency amplifier grid should produce a read- 
ing of R7 on the R meter. An R7 reading on the meter should be produced by applying 
2,000 microvolts to the grid of the first intermediate frequency amplifier as just 
described, 


With the band switeh set to Band 1 and the main dial set to 1,000 kilocycles or one 
megacycle on the main tuning scsle, and input of 30 to 40 microvolts at 465 KC to the.- 
grid of the first detector tube should be productive of a meter reading of R9. All 
these readings are subject’ to a variation of 45%. These readings are given only for 
use when service work is carried on by means of an etcurately attenuated signal gen- 
erator which can be used to give a calibrated output. Since most service generators 
are not calibrated, this material cannot be used with them.; 


Signal generators such as the laboratory type General Radio Signal Generator and the 
Ferris Microvolter, which are accurately calibrated to deliver outputs in known values 
of voltage, can be used to advantage in quickly determining the alignment of these 
receivers. . A 


If the receiver is dead, and the 8 meter does not fall to pero it is indicative of a 
loss of load on the B supply to the intermediate frequency snd radio frequency 
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amplifiers, A defective tube which loses its heater continuity, in other words, 
which burns out, or a tube which loses its emission, will reduce the load on the 
meter bridge circuit so that the meter will rot return to zero but will read up on 
the scale, An open plate or an open screen on any of the tubes will be productive 
of the same difficulty as evidenced by the high scele meter reading. A tube which 
has become loosened in its socket so that its contacts de not make proper continuity 
with the socket connections, principally the plate, eathcde, and screea connection, 
will also sometimes open up the plate, screen, or cathode circuit to the extent that 
the total load on the bridge circuit will be reduced, and any reduction in the total 
plate current drawn by the auplifier tubes will of course cause the R meter to read 
up on the scale. In a condition which causes the K meter to read up on the scale an 
which can not be compensated for by normal adjustment of the carrier level meter con. 
trol on the rear of the receiver chassis, it is probably due to a loss of circuit co; 
tinuity in the RF or IF amplifier stazes, Checking of the cathode voltage, screen 
voltage, and plate voltage at the tube socket connections on each of the stages will 
probably determine which tube is at fault, A tube which is not drawing current will 
show plate and screen voltage probably but will show either "no cathode voltage" or 
if the external cathode circuit is open, it will show an extremely high cathode volt- 
age. Proper values cf these voltages are given in the table appended to this ser- 
vice booklet. 


COEDITIONS INDICATING LOSS OF AUTOMATIC VOLUME CONTROL 


The principal result of loss of automatic volume control will be the garbled output 
of the overloaded blocking condition caused on strong signals when they are tuned to 
exact frequency, Loss of automatic volume centrol can be caused by either a ground 
anywhere on the automatic volume control system or maladjustment of the 2nd IF ampli. 
fier output transformer T5, Since proper adjustment of this transformer T5 is neces 
ary in order to provide the diode elements of the 637 tube with full driving enersy 
in order to produce the maximum intensity of automatic volume control voltage, it is 
necessary that it be properly aligned, If all the other stages are aligned, deliver- 
ing normal grid voltage to the 2nd intermediate amplifier tube and T is misaligned 
to a point where it does not provide adequate automatic volume control voltage, the 
overloading-blocking condition which causes the audio output to become badly garbled 
will be noticed, Similarly, as before mentioned, any ground on the automatic volume 
control supply circuit will probably cause overloading on strong signals, Even a 
resistance of 250,000 ohms caused by leakage to ground will destroy full AVC action. 
This same effect can be noticed by turning the anual gain control to a point where 
the switch controlled by it just snaps on, shorting out the automatic volume control, 
In this position, the amplifiers do not have sufficient grid bias to prevent grid 
current flowing in the last intermediate frequency amplifier and the same effect will 
be noticed, 


It will be necessary, of course, to continue rotation of the manuel gain control to 
raise the dias to a point where the signal input to the later stages of the amplifier 
is not excessive and will not cause rectification or grid current to flow in the res- 
pective grid circuits of these tudes, 


Distorted cutput can also be caused by a defective 6B7 tube or a 42 amplifier tube, 
Loss of bias on the 42 tube will of course produce excessive distortion, A continued 
predominate muffled bass output may be indicative that the tone control which is con- 
nected between the grid of the 42 tube and ground is defective to the extent that the 
resistance is at all times zero, connecting the tone control condenser directly from 
grid to ground, The tone control resistance R24 is a potentiometer type resistor 
having a total resistence of one million chms, When set so that it provides a one 
million ohm resistor in series with a .Cl condenser across the grid to ground of the 
he tube, it has little effect on the audio characteristic of the receiver, ‘hen set 
so that this resistance is zero and in effect the .01 condenser is connected directly 
between the 42 grid and ground, the receiver audio characteristic is cut off rather 
abruptly around between 1,000 and 2,000 cycles, 
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Hum can be classified in tvo groups: One type of hum is that which is caused by the 
filter of the recciver and is applicd to the tubs circuits in such a way that it is 
reproduced continuously rogardicss of signal or whether there is any output to the ro- 
ceiver or not. This type of hum is alnost alvays duc to a dcfcetive filter condenscr 
and can be remedicd of course by replacing tie filtcr block or at least shunting the 
defcetive section with a good condenser. : 


There is another type of hum which appcars only with signal. This type of hum can be 
caused by two things: Thc most common sourcc is a poor ground. 4 ground in which 
considcrable alternating currcnt from the supply mains is circulating and which is 
by some non-linear charactcristic of the ground systcm modulating the radio fre- 
queney circulating in that ground will actually modulate the carricr before it is ~ 
impressed on the recciver. 


The other source is a dofective tubo. Either one of these tvo hums are noticcd only 
with signal. 


NOISE CAUSED BY FAULTY VaRIABLE CONDENSER 


The several variable resistors in the recciver can with ago causo same noise during 
rotation. The, remedy for this of course is the replacement of the control, ul] con- 
trols of this typo, depending upon the design, have a ccrtain life as doos any type 
of rotating equipment. In the rotation of control "H" (Sce Fige 24) onc other fac~ 
tor may onter in with age to cause noisc during rotation of the shaft. This noise 
may not be due to the rotation of the resistor itscl?, but due to some slight eecen- 
tricity in the control shaft which produces a variable contact on tho jack switch. 
The contacts of the jack switch should be closcd when tho control "H* is in toward 
the pancl, and they should be open when pulled outward from the pancl. There is ono 
‘exception to this and that is in a reeciver with a spocial jack switch for the operas 
tion of an cxternal relay. In this case, there «rill be one ccnter contact on the 
switch which is connected to the grounding bladeof the switch whon the rod is pulled 
out. Those conditions can be guaranteed by observation of the switch and adjustment 
of the blades by means of piiers and screw drivers so that they operate as described. 


FREQUENCY SNST.BILITY 

Frequency instability dan be caused by a number of factors. Principal among these 
factors is the oscillator tube itself. Excessive drift or rapid fluctuation duc to 
vibration can be caused by the oscillator tube itsolf. Rcpdacoment with a satisfac- 
tory tubo will rcomody the situation. Another cause of instability can be tight bear 
ings on, principally, the main tuning condenser. If these bearings aro so tight that 
during normal heating of tho instrumcnt, causing expansion of the mtal parts, the 
shaft is warped, it will cause cxecssive frequency drift. Tho normal frequency drift 
of the reeviver in the first 30 minutes of wamaing up is between 8 and 10 kilocycles 
at 15 megacycles. t lowor fro.uoncics it is proportionately less and at higher fre- 
queneics the drift is proportionately greater. Values greatly in excess of this are 
not normal and are caused by cither popr grounding contacts on tae coil assembly and 
the coil shield and coil switch assembly underneath the chassis or a defective oscil 
lator tube, a defective oscillator grid coupling (C33, Figs 444) which is a small mica 
eondenscr mountud on the bakelite tomsinal strip on the end of the main tuning con- 
denser, Correction for thc main tuning condenser tension as a cause of the frequency 
drift can be reduced by rcleasing the tension on tho rear bearing of the main tuning 
eondensor so that thc condenser has freedom of rotation, not to the pointer, hovyever, 
which will alloy it any ond play whatsocver, since this vill be productive of very 
orratic tunings 


This sane tightness in the bearings of the condenser can also causc backlash in that 
it will produce an execssiye load on the spring loaded gears of the dial drive and 
give an apparent "rubbery® action at the knobs a peor contact in thc oseillator 
scetion of tho band switeh or in the ban@ circuit wiring vill also be productiwa of 
frequency drift, usually of tho rapid type which yill produce a wavering of the sig- 
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nal to the point of a flutter. The effect of the band switch on calibration can be 
checked by rapidly switching the band switch from one band to another, having on 
one band tuned in a station. It should always be possible to return the band switch 
to that band and have the station remain in tune. 


If changing tho band svitch away from the particular band being used and then putting 
it back again into the same position causes a shift in frequency, it is probably due 
to the switch contacts themselves and can be improved upon by increasing the pressure 
of the collector ring which presses the small contactor lug up against the fingers 
of tac switche The collector ring is on the opposite side of the switch from the 
fingers which are the contacts on the suitch. 


MICROPHONICS 


Iicrophonics aro usually duc to the Pact shat same element in the reecciver is subject 
to variations in its electrical charactoristics shen placed in a strong sound ficld 
ov ine field where thore is considerable vibration. This means that if the rcceiver 
is responsive to vibrations and jarring by producing a ringing tonco when a signal is 
tuned in or sctting up a howl under tho samc conditions it is more or less microph- 
onic. All reocivers are microphonic to a certain degree, depending upon tho tight» 
ness of the coupling between the speakcr and the receiver itsclf. Oftentimes a de~ 
fective oscillator tubs will be productive of considerable microphontng action, This 
is cvidenced by the fact that the sligntest jar when a signal is tuned in, especially 
on the very high frequencies, will produce a ringing sound which may turn into a 
continued howl increasing in amplitude as the time ineroasos, It will be found 
usually that the remedy is to put the spoaker at a slight distance fran the receiver 
cabinet itself, This type of difficulty can be roduccd to a very low point by 
changing the oscillator tube, 


There is one other clement in the receiver which is also subject to a microphonic ac~ 
tion, and that is the main tuning condenser. These plates act like small diaphragms 
when the sound intensity is very large and vibrate causing a shift in the tune of tho 
reoviver at an audio frequency. The action is dependent again as before upon tho 
tightness of coupling acoustically botweor tho spcaker and the cabinct of the re 
seivor, Usually breaking a stiff physical contact betwoon tho cabinct of the speaker 
and the receiver will reduce the howl and it is almost certain to stop if the sound 
trom the spoakur is made to omerge in a direction which will not impingo upon tho 
akcr housing itself. These effects are noticeable more with the crystal in the 
iveuit and the solcetivity is very high and also et the high froequcncics wero the 
‘ossiole frequency variation by varying the position of clumcents in the recciver is 
-aa greatest, Howling will be set up casiest whon tho tuning is not exacte That 
4, when the station is not tunca cxactly at resonance. Therefore, by not providing 
itive tuning adjustment on the carricr the howling will be set up quite easily. 
crionce in accurate tuning is productive of a very minimum of acoustic coupling 


evidenced in the for of micropnonic hovl. 
AR a Re 


TEST VOLTAGES OBTINED AT V..RIQUS POINTS IN RECEIVER CIRCUIT Rie-69 


(ii-asurcments made with voltmeter having internal resistance of 1,000 ohms per yolte 
fastrumcnts with other internal resistances give ontirely different readings, ) 


“Wik: Line voltage should bo 115 volts, 


lL.CE TEST PRODS BETWEEN CORRECT VOLTAGE CORRECT VOLT.s.GE 
(Switch "H" in towara (Syitch "H* pulled 
panel) outward fm panel) 
Radio froquency amplifier plate and EPOuNd-.seee6 AO volts @ volts 
Radio frequency amplifier serecn and ground. 100 volts Oo volts 
Radio frequeney amplificr cathode and ground 32 volts 0 volts 
First detector PlatCSerccecececcese 2h0 volts © volts 
First detector sercen and Bounds sees «ee 75 volts 0 volts 
First detaater oathode and ground... wesesecese: 345 volts Oo volts 
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Tee mee Lk gwiteh WH" Gn towara = (Swi ” pulled 
panel) Cteard fm panel) 
First I,F. amplifier plate and ground....... 250 = volts 0 volts 
First I.F, amplifier screen and ground . 100 = volts 0 volts 
First I.F, amplifier cathode and ground..... 3.2 volts Q volte 
(The same voltages apply to the 2nd I.F. j 
tube elements, § } 
6BT plate and ground... 115 volts: 145 volts 
6B7 screen and ground... . 25 volts 35 volts 
42 plate and ground.. 214 volts 280 volts 
42 screen and ground. 248 volts 290 volts 
42 cathode and ground...s.eeeees sees 16 volts 18 volts 
80 rectifier filament and ground....secescee 258 volts 335 volts 
Oscillator plate and groundsesssereesees 248 volts 0 volts 
Oscillator screen and ground... woe < 115 volts 0 volts 
Beat Oscillator screen and ground....... . 100 volts 130 volts 
beat Oscillator plate and groundssscsscceeee 180 volts 210 volts 
The voltage across Rgpeseece¢ .ccescesccces 14 volts, 0 volts 


(These voltages are subject to a fluctuation of £15% without indication of material | 


difficulties.) 


CONTINUITY CHECKS 


(Receiver turned off, and no jumper between A-2 and 7 on the antenna terminal 


strip.) 
MEASUREMENT MADE BETWEEN 


Awl and Group ini speeteecte stecn ious ees Dyes sand 
A@-2 and ground. 
RF amplifier grid to ground ts So herevnceeé ccc des 
First detector grid to ground...ceeeeesceesesacae 


eeeee wena eee ee esneeee 


First IF grid to ground.... 
Second IF grid to ground. 
Oscillator grid to ground... 
Beat Oscillator grid to ground.... 
6B7 grid to ground........ 


seeee 


Monitor post to BPOUND so vecsrececncccaneccacccece 


Oscillator section of bandspread condenser and 


GLOUNA. covresccsecccccunccncsnvcececscescneseseoee 


Cathode of 6D6 oscillator to ground.....cececsace 


fp 
CORRECT RESISTANCE Va LUE 
i 

Infinite, all bands. 

Infinite, all bands. 

1.25 megohms, 420% 


Band 1 3.5 ohms 
Bend 2 1.5 ohms 
Band 3 ~8 ohms 
Band 4 3 ohms 
Band 5 Less than .2 ohms 
Band 6 Less than .2 ohms 


1.5 megohms, 420% 

1.25 mogohms, +#20% 

50,000 ohms, +207 

100,000 ohms, 120% 

Should vary from 50,000 to 300,000 
ehms between minimum and maximum 
rotation of the control "H". 

O resistance (Control "H" in.) 
Infinite resistance (Con. "H" out) 


Band 1 Infinite; Band 2 .8 ohms; 
Band 3 .5 shms; Band 4 .2 ohms; 
Band 5 Less than .2 ohms; 

Band 6 Less than .2 ohms. 

Band 1 .75 ohms; Band 2 .3 ohme; 
Band 3 .2 ohms; Bands 4, 5 and 6 


less than .2 ohms. 
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- LEGEND OF RESISTORS, CONDENSS3S, CHOKES; TUANSFOW"AS OF ALE 692A — 


CEIVER SCHEMATIC DIAGRAM: - Pe AG 

DESIGNATION ~~ __SERGTELGATION x 

Caand Ch 30 jufd. adjustable mica padders/ 

Ce 30 pysfd. mica padder. 

Cg deleted. 

Ce Dual section resonator control, 4 wéfd minimum, 

30 Mufd maxinum. 

CryCg, Cjy Ck, Adjustable trimsirg condensers in the intarmetiete. ~~ 

Or, Cm. fraquency transformers. Sy 

Ch 25 Ustd midget air padder. 

Cy 30 Wufd mica adjustable phasing condenser. 

On CosCprSr 30 pysfd adjustable padiders. 

Sq 70 s4/f4 adjustable radder. 

Cs 0004 mica condenser shunted by 70 44éfd. mica adjustable 
trimmer. 

CE Mica triumer on the oscillator section of the main 
tuning condenser. 

Cu 70 (4sFd adjustable mica padder. 

Cy 25 wutd variable air condenser 

Cy 291 wfe 400 volts. 

Ce 201 “fa 400 volts. 

C34 +01 fd 400 volts. 

C4 «01 fd 400 volts. 

oy 1 “fd 400 volts. 

C6 »1 ufd 400 volts. 

OF ol “fd 400 volts. 

CE «1 “fd 400 volts. 

Cg .002 moulded mica condenser. 

Clo Ol “fd 409 volts. 

Cy} «1 “fd 490 volts. . 

C12 -l Ufd 400 volia. 

Cy3 +l Ufa 400 volts. 

C14 1" of shielded braid wrapped around plate lead of sscund 
intermediate frequency amplifier tube. Approximate 
capacity 10 uids. ; 

C15 00025 mfd, 

S16 -O1 ufd, 400 volts. 

C17 «1 “fd. 400 yolts. 

C19 «Ol fa 400 volts. 

C20 200025 fd moulded wica condenser. 

C23 20 “fd 25 volt electrolytic. 

Goa Ql “id 400 volts. 

C23 12 ufd 450 volt electrolytic. 

C24 -0001 moulded mica condenser. 

C25 0] “fd 400 volt electrolytic. 

626 «01 “fd 400 volts. 

C27 20001 fd moulded mica, 

C28 . O01 pfd 400 volt. 

C29 : +00025 moulded = 5%. 

630 «i MPa 400 yolts. 

033 Ol “fd. 400 volts. 

C32 «01 wfd. 400 volts. - 

033 20001 Wid moulded «Sf. 

034 8 utd 450 volt electrolytic. 

035 : 8 uefa 450 volt electrolytic. 


£37 +00025 Mfd moulded condenser 


Se toni) 


DESIGNATION SPECIFICATION 

C38 »1 “fd, 400 volts 

C39 20 wfd, 25 volt 

Cao 400 “utd, moulded mica 

$1,52,53,S4, Band Change Switeh 

SW, 115 volt line switch 

Siw Beat oscillator on and off switch 

SW3 Switch operated by control "H" for connecting monitor 
circuit and opening B supply to amplifier stage. 

54 Crystal switch for series of for paralllel 

SW5 ‘ Cut-off switch for removing AVC action (operated in 


tandem with R) 


Li Band 6 RF grid coil 

Lg Band 5 RF grid coil 

L3 Band 4 RF grid coil ic 

La Band 3 RF grid coil 

Ls Band 2 RF grid coil 

6 Band 1 RF grid coil 

Ly Band 6 first detector grid coil 

Lg Band 5 first detector grid coil 

lg Band 4 first detector grid coil 

Lio Band 3 first detector grid coil 

Lil Band 2 first detector grid coil 

112 Band 1 first detector grid coil 

113 Band @ oscillator coil ‘ 

114 Band 5 oscillator coil 

Lis Band 4 oscillator coil 

L16 Band 3 oscillator coil 

L17 Band 2 oscillator coil 

Li8 Band 1 oscillater coi} 

RFC 16 millhenries 

CH, 30 henries, 100 ma, 

CHa 30 henries, 50 ma, 

Tl Main power transformer 

To Audio cutput transformer to 4,000 ohms and 600 ehms. 
73 First intermediate frequency amplifier transformer. ~ - 
TT, " Second intermediate frequency amplifier transformer. 
Ts Third intermediate frequency amplifier transformer. 
Ry 200 ohms, 1/2 watt 

Ro 20,000 chms, 1 watt 

R3 309,000 ohms, variable 

Rq 5,000 ohms, 1/2 watt J 
RS 1 megohm, 1/2 watt 

RG 250,000 ohms, 1/2 watt 

Ry 100,000 ohms, 1/2 watt 

RB 2,00 ohms, 1/2 watt 

Rg 500 ohms, 1/2 watt 25% 

R10 200 ohms wire wound var. R meter balance 

Ru 1,000 ohms, 1/2 watt 

R12 800 ohms, 1/2 watt 

R13 : 100,000 ohms, 2 watts 

Ria -° 2,000 ohns, 1/2 watt 

Ris - 10,000 ohms, Vs vatt 

a6 2,000 ohms, 1/2 watt 


LEGEND (Cont.) 


DESIGNATION SPECIFICATION 
Qy7 1 megohm, 1/2 watt 

Ri8 250,000 ohm potentiometer audio level control 
Rig 1 megohm, 1/2 watt 

Roo 100,000 ohms, 1/2 watt 

Ray 50,000 onms, 1/2 watt 

Roo 250,000 ohms, 1/2 watt 

R93 5,000 ohms, 1/2 watt 

Roa 1,000,000 ohms potentiometer 
Rog 410 ohms bleeder section 
Roe 7200 ohms, bleeder section 
Row 6800 ohms, bleeder section 
Rog 10,000 ohms, 1/2 watt 

Rog 100,000 ohms, 1/2 watt 

R39 100,000 ohms, 1/2 watt 

R31 2,000 ohms, 1/2 watt 

232 2,000 ohms, 1/2 watt 

R33 50,000 ohms, 1/2 watt 

R35 10,000 ohms, 1/2 watt 

236 5,000 ohms, 1/2 watt 

R37 1,000 ohms,1/2 watt 

R38 100,000 ohms, 1/2 watt 

R34 50,000 ohms, 1/2 watt 


JL Headphone Jack 


A 
Line Switch 


Control 
c 
CW Feat E 
Picch Ceystal 
Conteat Seiectivity 
Head- Fo Dai G Dil oH 1 
phones Mannal No-T Reson Band No.2 Volume CW Best 
Gain Main ator Switch Band Send-Rec. Oscillator 
Tuning Spread Monicor 
Control 
Fig 2A, Frone Panel Layout of the Standard RME-69, AC Model. 
Off Position 
A B 
Line Switch Crystal 
‘Tone Filter 
Gontrol Switch 
Sc Bi 
CW Beat Cryatal 
Pitch Selectivity 
Control 
Head FE Dial =D G bi J 
ween == CW Beat Manual Now Reson. Band No.2 Volume ilencer 
Giuillanr “Gain” Main ator Switch Band | Send-Rec Control 
Toning Spread Monitor 
Control 
Fig. 2B. Front Penel Layout of the Staudard RME.69, AC Model with Built-in Noise Silencee. 
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Ling Switch 
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Control 
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Volume 
Send-Rec. 
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Control 
Fig. 2C. Pront Panel Layout of the Combination Standard AC aud Battery Model RMF-69. 
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No.2 Volume CW Beat 
Band Send-Rec. Oscillator 
Spread Control 

Monitor 
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Fig. 2D. Front Panel Layout of the Combination Standard AC and Battery Model RME-69 with Built-in Noise Silencer. 


4000 OHM 
AUDIO OUTPUT 
FOR SPEAKER 


600 OHM 
AUDIO OUTPUT SPEAKER 
SOCKET 


Fig. 3 


CONNECTION G A CARRIER METER 


FOR MONITOR ZERO ADJUSTMENT 
PICKUP ANTENNA 


606 6C6 
REAMP. I DET. 


Fig. 4B 


BAND 5. BAND 6. OTHER 
BANDS. 


SHORT ANT. WIRE FOR 
PICKUP OF NEARBY TRANSMITTER 


SMALL MONITOR TYPE OSCILLATOR 
COVERING FREQ. RANGE OF TRANSMITTER 


Fig. 5 Fig. 6 
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CARRIER METER 
ZERO ADJUSTMENT 


AUDIO OUTPUT 
FOR SPEAKER Fic. 7 


600 OHM 
AUDIO 
OUTPUT 


A.C.LINE 
CORD 


POWER SUPPLY PLUG 
CARRIER METER 
ZERO ADJUSTMENT 


4000 OHM 
AUDIO OUTPUT 
FOR SPEAKER 


FIG. 8 
600 OHM 

AUDIO 
OUTPUT 


A.C. LINE 
CORD 


BATTERY POWER SUPPLY 
CABLE PLUG 


ADDITIONAL CONTROL TERMINALS 


FIG. 9 


A.C.LINE VOLTAGE TAP 

CHANGING TERMINAL PLATE. 
CARRIER METER VOLTAGES ARE STAMPED 
ZERO ADJUSTMENT ON PLATE 


FIG. 10 
TERMINAL PLATE 


COVER MOUNTING 
SCREW HOLES 


TERMINAL 
PLATE COVER 


AC.SUPPLY BOTTOM TOP 
CORD SIDE SIDE 


FROM XTAL 
FILTER 


NO. 2 1.F. TRANS. 


+ HIG 


CONDENSERS 
ADJ. MICA TRIMMER 


RESISTORS 


100,000 
40,000 
300 
30,000 VARIABLE 
$900,000 


1OMH RF CHOKE 


H VOLTAGE 


TOP VIEW OF SIX PRONG PLUGS FOR PLUGGING INTO 


SOCKETS OF TWO REMOVED 606 
LF. AMPLIFYING TUBES. 


Ry 


GREEN” 


MOUNTED ON 
FRONT OF 
RECEIVER 
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RME 69 SCHEMATIC CIRCUIT 


